Protein stabilization with a dipeptide-mimic triazine-scaffolded synthetic affinity ligand.
Protein stabilization was achieved by a novel approach based on the adsorption and establishment of affinity-like interactions with a biomimetic triazine-scaffolded ligand. A synthetic lead compound (ligand 3'/11, K(a) ≈ 10(4) M(-1)) was selected from a previously screened solid-phase library of affinity ligands for studies of adsorption and stabilization of cutinase from Fusarium solani pisi used as a model system. This ligand, directly synthesized in agarose by a well-established solid-phase synthesis method, was able to strongly bind cutinase and led to impressive half-lives of more than 8 h at 70 °C, and of approximately 34 h at 60 °C for bound protein (a 25- and 57-fold increase as compared with the free enzyme, respectively). The ligand density in the solid matrix was found to be a determinant parameter for cutinase stabilization. It is conceivable that the highly stabilizing effect observed results from the binding of more than one ligand residue to the enzyme, creating specific macromolecular configurations that lock structural mobility thus improving molecular stability.